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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards on 12 March 1990. after the draft 
finalized by the Conveyors, Vertical Hoists and Bucket Elevators Sectional Committee, had been approved 
by the Heavy Mechanical Engineering Division Council. 

Power requirement determination is one of the most important parameter in the design, manufacture and 
selection of screw feeder/conveyor. Since there are large number of aspects and factors involved, to deve- 
lope a theoretically reliable and correct formula would only be too complicated and cumbersome, this 
standard provides guidelines for determination of power requirements of screw feeders/conveyors. 

The consideration of power requirements has varied approach with the designers. Some consider only 2 
types of material and the factor of resistance for one type approximately half that for the other type, while 
others may have eleborate material charts and various recommended factor of resistance for different 
materials, where the range could be 1 : 10. Some other designers and manufacturers of screw feeders for 
limited industries say for example only to cement industry or aluminium industry, etc, recommend a power 
calculation which is constant up to a certain length say 5 m or 10 m and then for each additional metre a 
power gradient ( with respect to length ) is applied, constant portion and the variable portion being 
different for each size of screw feeder. Thus for designer to designer considerations, for identical screw 
feeders/ conveyors the determination of power requirement may lead to different values. 

In addition to the factors given in 2 of this standard, in specific applications other factorjs such as caking 
and consequent change in the frictional characteriitics of the material hygroscopic nature of material, etc, 
in addition to functioning of the screw feeder whether continuous, intermittent, under a system pressure 
with hot and dry aid supply, etc, may also have to be considered for determination of power requirement 
of screw feeder. 

In view of above, this standard attempts to provide guildelines for uniform applications by the designers, 
manufacturers and users organisation, realising the limitations of variations still, depending upon the specific 
applications and considerations for utilization, life and some other factors individually applicable to installa- 
tions. However, in each case it should be ensured that the drive of the screw feeder is of adequate power. 

The example given in Annex A of this Indian Standard is based on information given in ISO 7119-1981 
'Continuous mechanical handling equipment for loose bulk materials — Screw conveyors — Design rules 
for drive power' pubhshed by the International Organization for Standardization. 
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1 SCOPE 

1.1 This standard covers general requirements 
<:onsidered for determination of power requirement 
-of screw feeder. 

2 FACTORS FOR POWER REQjUlREMENT 
DETERMINATION 

2*1 Power requirement of screw feeder basically 
depends on the length of screw conveyor, capacity 
and a factor for total apparent resistance. This 
resistance varies with respect to type of material 
<;onveyed that is its nature, abrasivencss, grain 
size, internal resistance, etc, and may also depend 
upon the degree of filling. There are various 
factors with quite a few variables involved for 
determination of power requirement of screw 
feeder. Some of the important factors, on which 
the power requirement of a screw feeder depends, 
-are as follows: 

a) Friction between the casing and the trans- 
ported material, 

b) Friction between the screw and the trans- 
ported material. 

c) Friction in the intermediate and in the end 
bearings and hence on type of bearings 
installed. 

d) Friction in the axial bearing owing to axial 
force. 



e) Additional resistance due to partial com- 

pensation of thermal expansion of the screw 
supported between the bearings when 
transporting hot material or when the 
temperature difference between winter and 
summer is too high and the screw conveyor 
is comparatively long. 

f ) Additional resistance owing to accumulation 
of transport material at the intermediate 
bearings, mixing and rolling of the trans- 
port material. 

g) Additional resistance for friction of the 
screw edge with the transport material 
when a grain is wedged between the gap 
between the screw and the casing. 

h) Additional resistance for upward conveying 
in case of inclined screw conveyors. 

2,2 The various factors mentioned in 2-1 shall 
apply basically to horizontal and slightly inclined 
screw feeder/conveyor. For vertical screw feeder/ 
conveyor there may be some other factors also. 

3 POWER CALCULATION 

3.1 Example of one of the method for calculation 
of power requirements of screw feeder is given in 
Annex A for general information. 



ANNEX A 
{ Clause ^.\ ) 

EXAMPLE OF POWER CALCULATION FOR SCREW FEEDER 



A-l EXAMPLE 

A-1-1 Example of one of the methods for calcula- 
tion of power requirements of screw feeder is 
given below for general information. 

A"1.2 Symbols and Units 

^Symbols and units used in the formulae in A-1.3 
to A- 1.7 are as follows: 



Symbol Designation 

D Nominal screw diameter 

g Acceleration due to gravity 

H Lifting height 



Units 
m 

m/s* 
m 



Symbol 
/m 
/v 

L 
P 

Ph 
Pn 

Psx 

P 

A 



Designation Units 

Mass flow rate t/h 

Volume flow rate m^/h 

Conveying length m 

Total power kW 

Power for material progress kW 
Power when operating at no load kW 

Power due to inclination kW 

Density of bulk material t/m^ 

Progress resistance coefficient — 
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A-1.3 Drive Power of Loaded Screw 

The drive power of the loaded screw is given by 
the formula: 



P = Pu + P^ + Pst 



where 



Ph power necessary for the progress of the 
material; 

Pn drive power of the screw feeder at no load; 

Fst power due to inclination. 

A-1.4 Power Necessary for the Progress of 
the Material, Pn 

In practice, the capacity of screw feeder is expres- 
sed by the formula: 

/m = p/v 

For a length L of the screw feeder, the power Ph 
in kilowatts will be the product of the capacity /m 
by the length L and an artificial friction coefficient 
A also called the progress resistance coefficient. 



Ph = 



ImL 

3 600 

367 



k 



Finally, other resistances due to the grading or 
the shape of the output show up. 

All this gives the parameter A a higher value than 
that of the friction coefficients fi. 

Each material has its own coefficient A. It is 
generally in the order of 2 to 4. 

A-1.5 Drive Power of the Screw Feeder at 
no Load, Pjgt 

The power P^ is very low compared to the power 
required for the progress of the material. 

This value is proportional to the diameter and the 
length of the screw. In practice it is given, in 
kilowatts, by the formula: 

A-1.6 Power Due to Inclination, Fs^ 

The power, in kilowatts, will be the product of 
the capacity /m by the heght /f and by the accele- 
ration due to gravity g, that is: 



This formula stresses factors that are involved in 
the power input, which, for a horizontal screw, is 
proportional to the mass flow rate and length of 
conveyance. 

Power is also proportional to the progress resis- 
tance of the material, A. 

In addition, it should be noted that the sliding of 
the material particles against each other gives rise 
to internal frictions. 



Pst = 



3 600 
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The height // is positive in ascending screws and 
will be negative in the formula for descending 



screws. 



A-1.7 Total Power Necessary for the Shaft 
of the Screw Conveyor 

The total power necessary is the sum of the vari- 
ous powers described above: 



/m ( AI + ff ) 

367 
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